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Abstract of EP1 125698 



A hand-held power tool, such as a spiral cutting 
tool (20), with improved operator control and 
visibility. The power tool includes a motor 
contained in a motor housing (22). The motor 
may be a variable speed motor controlled by a 
speed control user Interface mounted on the 
housing. Each time a speed control button is 
actuated, the motor speed is changed. A display 
provides the operator of the tool with an 
indication of the motor speed selected. A 
detachable handle (24) is provided with a 
moveable mechanism for easily, quickly, and 
securely attaching the handle (24) to the housing 
and removing the handle (24) therefrom with one 
hand. The detachable handle (24) may include 
one or more storage compartments formed 
therein. The detachable handle includes a trigger 
switch (32) mounted therein for operating the 
cutting tool motor. The trigger switch (32) is 
mounted in the detachable handle (24) In a 
position such that the switch is operated by the 
little finger and ring finger of an operator's hand. 
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(57) A hand-held power tool, such as a spiral cutting 
tool (20), with improved operator control and visibility. 
The power tool includes a motor contained in a motor 
housing (22). The motor may be a variable speed motor 
controlled by a speed control user interface mounted on 
the housing. Each time a speed control button is actu- 
ated, the motor speed is changed. A display provides 
the operator of the tool with an indication of the motor 
speed selected. A detachable handle (24) Is provided 
with a moveable mechanism for easily, quickly, and se- 
curely attaching the handle (24) to the housing and re- 
moving the handle (24) therefrom with one hand. The 
detachable handle (24) may include one or more stor- 
age compartments formed therein. The detachable han- 
dle includes a trigger switch (32) mounted therein for 
operating the cutting tool motor. The trigger switch (32) 
is mounted in the detachable handle (24) in a position 
such that the switch is operated by the little finger and 
ring finger of an operator's hand. 
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Description 

FIELD OF THE INVENTION 

[0001] This invention pertains generally to liand-heid ^ 
power tools such as spiral cutting tools. 

BACKGROUND OF THE INVENTION 

[0002] A spiral cutting tool is a hand-held power tool 
having an electric motor that rotates a spiral cutting tool 
bit at high speeds. A spiral cutting tool bit includes a 
sharp cutting edge that is wrapped in a spiral around the 
axis of the bit. The spiral cutting tool bit is designed for 
cutting perpendicular to the axis of the bit. The electric 
motor that drives the bit is enclosed in a motor housing. 
The motor housing is generally cylindrical in shape, with 
the spiral cutting tool bit extending from one end of the 
motor housing along the axis of the housing. A spiral 
cutting tool is used to remove material from a workpiece 
by moving the rotating spiral cutting tool bit through the 
workpiece in a direction perpendicular to the axis of ro- 
tation of the bit. A spiral cutting tool is conventionally 
operated by grasping the motor housing with one or both 
hands, tuming on the electric motor to begin highspeed 
rotation of the spiral cutting tool bit, plunging the spin- 
ning spiral cutting tool bit into a workpiece, such as a 
piece of wood, and then moving the cutting tool bit 
through the workpiece in a direction perpendicularto the 
axis of the spiral cutting tool bit by moving the motor 
housing in a direction parallel to the plain of the work- 
piece surface while keeping the axis of the motor hous- 
ing generally perpendicular to the workpiece surface. 
[0003] Precise control of a cut being made by a spiral 
cutting tool, or any other hand-held power tool, is de- 
pendent upon at least two factors: the tool operator 
maintaining a firm grasp on the tool; and good visibility 
of the workpiece at the point of the cut. 
[0004] Various methods have been employed to en- 
sure that an operator may maintain a firm grip on a hand- 
held power tool. With extended and continuous opera- 
tion, the motor housing of a spiral cutting tool can be- 
come warm, and cutting tool vibrations may cause an 
operator's hands and arms to become fatigued. Extend- 
ed and continuous use of a spiral cutting tool by grasping 
the motor housing can, therefore, become uncomforta- 
ble, reducing the ability of the operator to precisely con- 
trol the cut being made. U.S. Patent No., 5,813,805 is- 
sued to Robert K. Kopras, describes a detachable han- 
dle for spiral cutting tools and other similar hand-held 
power tools. The detachable handle provides for exten- 
sive continuous use of the power tool while maintaining 
operator comfort and cutting tool control. The handle 
may be attached securely to the spiral cutting tool when 
the tool is to be used for extended periods of time, or 
generally to enhance the operator's comfort and control 
in using the spiral cutting tool. The handle may be re- 
moved from the tool, for example, when the spiral cutting 
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tool is to be used in tight quarters wherein the handle 
might become an obstacle to precise control of the spiral 
cutting tool. The handle is removably secured to the spi- 
ral cutting tool by threaded knobs that are inserted 
through mounting holes in the ends of the handle and 
tightly threaded into threaded holes formed in handle 
lugs extending from the motor housing. The threaded 
knobs are preferably designed so that the detachable 
handle may be secured tightly to the handle lugs by 
hand, without the need for a wrench or other tool. Al- 
though the threaded knobs may be tightened and re- 
moved by hand, they can take some time to thread and 
unthread from the handle, thereby increasing the time 
required for attaching the handle to and removing the 
handle from the motor housing. The detachable handle 
also features compartments formed therein for holding 
various spiral cutting tool accessories, such as extra spi- 
ral cutting tool bits and a wrench for securing the bits to 
the spiral cutting tool. 

[0005] Many hand-held power tools include a power 
on/off switch mounted on the tool motor housing, rather 
than on a tool handle. In such tools, the tool motor can- 
not be controlled by the hand, usually the dominant 
hand, which is grasping the tool by the handle. Some 
hand-held power tools, therefore, have power on/off trig- 
ger switches mounted in or near the tool handle. How- 
ever, such handles are not removable. Furthermore, 
such trigger switches are typically mounted in the han- 
dle of the power tool such that the trigger switch is op- 
erated by the forefinger, or forefinger and index finger, 
of the operator's hand. These are typically the strongest 
fingers of the hand, which must be used, therefore, in 
such tools, to both hold and control the tool while simul- 
taneously operating the trigger switch. This can in- 
crease fatigue and reduce the operator's effective con- 
trol of the tool. 

[0006] The second significant factor in making a pre- 
cise cut using a spiral cutting tool, or any other hand- 
held power tool, is operator visibility at the point of the 
cut. Such visibility can be reduced by a build-up of cut- 
ting debris, e.g., sawdust, removed from the workpiece 
by the tool at the point of a the cut, and poor lighting at 
the point of the cut. Some power tools employ vacuum 
systems connected to the tool to remove cutting debris 
from the point of the cut. However, the use of such a 
vacuum system often makes use of the tool more cum- 
bersome. Proper lighting at the point of a cut can be a 
problem, both in generally poorly lighted construction 
environments and, more generally, in any environment 
where the operator of the tool and the tool itself cast a 
shadow over the workpiece at the point of the cut. 
[0007] What is desired, therefore, is an improved spi- 
ral cutting tool, or other hand-held power tool, which in- 
cludes features for Improving operator control of the tool 
and operation visibility at the point of a cut being made 
using the tool. 
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SUMMARY OF THE INVENTION 

[0008] The present invention provides an improved 
hand-held power tool, such as a spiral cutting tool, in- 
cluding features for improving an operator's ability to op- 
erate the tool to provide a precise cut. The present in- 
vention provides a hand-held power tool with features 
for improving both operator control of the tool and oper- 
ator visibility at the point of a cut being made using the 
tool. 

[0009] The present invention provides an easily de- 
tachable handle for a spiral cutting tool and other similar 
hand-held power tools. The use of the detachable han- 
dle provides for extensive continuous use of the toot 
while maintaining operator comfort and tool control. The 
detachable handle of the present invention includes a 
gripping surface for an operator's hand which is oriented 
substantially parallel with the axis of the tool housing. 
Precise control of the tool is maintained by grasping the 
tool with two hands, one on the handle, the other on the 
tool motor housing. The detachable handle facilitates 
positioning the tool with its axis perpendicular to the 
workpiece, and moving the tool along the plane of the 
workpiece in a direction perpendicular to the axis of the 
tool. 

[0010] A detachable handle in accordance with the 
present invention is easily and quickly attachable to the 
motor housing of a spiral cutting tool, or other hand-held 
power tool, and is easily and quickly detachable there- 
from. The detachable handle may be attached securely 
to the tool when the tool is to be used for extended pe- 
riods of time, or generally to enhance the operator's 
comfort and control in using the tool, and may be re- 
moved easily and quickly from the tool, for example, 
when the tool is to be used in tight quarters, where the 
detachable handle might become an obstacle to precise 
control of the tool. 

[0011] A detachable handle in accordance with the 
present invention preferably has two handle ends, each 
of which is securely but detachabty attachable to a hand- 
held power tool housing. This provides a very securely 
attachable and stable handle for the tool. The structures 
by which the handle is detachably attached to the tool 
housing preferably provide for easy and quick removal 
of the handle from the housing when desired. In accord- 
ance with the present invention, a detachable handle 
may include a fixed handle mounting structure, such as 
fixed tab projections, extending from one end of the han- 
dle, and a moveable handle mounting mechanism, such 
as a rotatable rod, extending from the other end of the 
handle. Fixed housing mounting structures, such as 
housing apertures, are formed in the tool housing and 
positioned therein for receiving the extending tabs and 
rotatable rod which extend from the ends of the handle. 
The extending tabs preferably are hook-shaped, such 
that the tabs may be hooked into the corresponding ap- 
ertures formed in the tool housing. The rotatable rod 
preferably includes a distal radially extending portion 



formed at the distal end thereof, which is sized to fit 
through a slot formed in the corresponding aperture 
formed in the tool housing. The rotatable rod may be 
mounted in the corresponding aperture formed in the 

5 housing by rotating the rod so as to align the distal ra- 
dially extending portion with the slot formed in the cor- 
responding aperture formed in the housing. The rotata- 
ble rod is then rotated such that the distal radially ex- 
tending portion is aligned perpendiculariy to the slot, 

10 thereby preventing removal of the rod, and, therefore, 
the handle, from the aperture formed in the housing. A 
second radially extending portion may be fomied on the 
rotatable rod to engage a threaded wall formed in the 
corresponding aperture in the tool motor housing. The 

15 second radially extending portion and threaded wall in- 
teract to pull the end of the handle tightly against the 
tool housing as the rod is rotated, to thereby secure the 
handle to the tool housing. The rotatable rod may pref- 
erably be rotated by a lever mechanism attached to the 

20 rod and extending from the detachable handle. The ro- 
tatable rod and lever are preferably mounted on the top 
or thumb end of the detachable handle. A thumb tab is 
preferably formed extending from the lever to facilitate 
movement of the lever by an operator's thumb. The de- 

25 tachable handle may, therefore, be easily and quickly 
attached to the tool housing by an operator by inserting 
the extending tabs and rotatable rod into the apertures 
formed in the housing and operating the lever mounted 
on the detachable handle to rotate the rotatable rod to 

30 secure the handle to the housing. By operating the lever 
mounted on the detachable handle in the opposite di- 
rection, the detachable handle is easily and quickly re- 
moved from the housing. 

[0012] A detachable handle in accordance with the 

35 present invention preferably includes one or more com- 
partments formed therein, e.g., for holding and storing 
spiral cutting tool or other handle-held power tool acces- 
sories. The compartment may be accessible through an 
aperture formed in the detachable handle, which may 

40 be covered by a hinged door. 

[001 3] In accordance with the present invention, a de- 
tachable handle for a spiral cutting tool, or other hand- 
held power tool, preferably includes an on/off trigger 
switch, for activating the tool, mounted therein. The trig- 

45 ger switch is preferably mounted on an inside of the de- 
tachable handle, i.e., on the side of the handle facing 
the tool housing when the handle is attached to the tool. 
The trigger switch is preferably mounted at a lower end 
of the inside of the handle, such that the trigger switch 

50 is operable by the little finger (pinky) and ring finger of 
the operator's hand. This allows the stronger middle fin- 
ger, index finger, and thumb of the operator's hand to be 
used solely for holding and controlling the tool to which 
the handle is attached. 

55 [0014] The trigger switch mounted in the detachable 
handle is coupled to a motor in the tool motor housing 
such that the motor is activated when the trigger switch 
is actuated and the detachable handle is mounted on 
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the power tool housing. The trigger switch is preferably 
coupled to the tool motor via a motor controller mounted 
in the housing without a mechanical connection be- 
tween the trigger switch and the motor controller. Such 
a mechanical connection between the trigger switch, s 
mounted in the detachable handle, and the motor con- 
troller, mounted In the motor housing, might Interfere 
with the easy and quick attachment of the detachable 
handle to, and removal of the detachable handle from, 
the tool housing. The trigger switch mounted In the de- 
tachable handle may be coupled to a magnet, mounted 
on a moveable arm mounted in the detachable handle, 
which Is moved toward the tool housing when the trigger 
switch is actuated by an operator and the detachable 
handle is mounted on the housing. A Hall effect sensor, 15 
or similar magnetic field sensor, is mounted within the 
tool housing to detect the movement or position of the 
magnet. The magnetic field sensor is thus employed to 
detect the movement of the magnet in response to the 
activation of the trigger switch. The sensor Is coupled to 20 
the motor controller which activates the tool motor in re- 
sponse to the detection of the movement of the magnet. 
Thus, activation of the tool motor by a trigger switch 
mounted in a detachable handle is achieved without pro- 
viding a mechanical connection between the trigger 25 
switch, mounted In the detachable handle, and the mo- 
tor controller for controlling the tool motor, mounted in 
the tool housing, thereby providing a rugged trigger 
switch coupling mechanism which does not Interfere 
with the easy and quick attachment and detachment of 30 
the detachable handle to and from the tool housing. 
[0015] A spiral cutting tool, or other hand-held power 
tool, in accordance with the present invention preferably 
includes a multiple-position power on/off switch mount- 
ed on the tool housing. The multlpie-posltlon power 35 
switch is used In combination with the trigger switch 
mounted in the detachable handle for controlling the 
power on/off state of the tool motor. The multiple-posi- 
tion power on/off switch mounted on the tool housing 
preferably includes at least three operating positions. In 4o 
a first operating position of the multiple-position power 
on/off switch, the tool motor is turned off and the trigger 
switch is disabled. Thus, when the multiple-position 
power on/off switch is in this first position, the tool motor 
will not be activated even if the trigger switch mounted ^5 
on the detachable handle attached to the tool housing 
Is actuated, in a second position of. the multiple-position 
power switch, the trigger switch mounted In the detach- 
able handle mounted to the tool motor housing is ena- 
bled. Thus, when the multiple-position power switch is so 
In this second position, the tool motor is activated only 
when the trigger switch mounted In the detachable han- 
dle is actuated. In a third position of the multiple-position 
power switch, the tool motor is activated. As long as the 
multiple-position power switch is in this third position, 55 
the tool motor will be in operation, whether or not the 
trigger switch in the detachable handle Is actuated (or 
the detachable handle is even attached to the tool hous- 
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ing). The multiple-position power on/off switch in ac- 
cordance with the present invention thus allows an op- 
erator of a spiral cutting tool, or other hand-held power 
tool, fully to control the power on/off state of the tool mo- 
tor, including controlling when the power on/off state of 
the tool may be controlled by the trigger switch mounted 
in the detachable handle. 

[0016] A spiral cutting tool, or other hand-held power 
tool, in accordance with the present invention preferably 
includes a variable speed motor. The operating speed 
of the motor may be controlled by a speed control button 
and user interface which allows an operator of the tool 
to select the operating speed of the motor, and which 
presents to the operator a visual indication of the speed 
selected. A hand-held power tool motor may begin op- 
eration at an initial operating speed when the tool motor 
is first turned on, by use of either a multiple-position 
power switch mounted on the tool housing or a trigger 
switch mounted on a detachable handle attached to the 
tool housing. A speed control button Is provided on the 
tool housing and coupled to a motor controller. Each 
time the speed control button Is actuated, the motor con- 
troller changes the speed of the motor in response 
thereto. For example, each time the speed control but- 
ton is actuated, the motor speed may increase or de- 
crease one step from the then-current operating speed, 
until either the highest or lowest available operating 
speed is reached, at which point, upon the next actua- 
tion of the speed control button, the motor is controlled 
to decrease or increase motor speed by one step. For 
example, if four motor operating speeds are made avail- 
able, the motor speed may be increased or decreased 
by three steps from the initial motor operating speed, by 
one step each time the motor speed control button is 
actuated. Upon the fourth actuation of the motor speed 
control button, If the motor speed is at Its lowest setting, 
the motor will be controlled to increase the motor speed 
to the next higher speed. If the motor speed is at its high- 
est setting, the motor will be controlled to decrease the 
motor speed to the next lower speed. (Alternatively, the 
motor may be controlled to return to its initial operating 
speed upon the next actuation of the speed control but- 
ton after either the highest or lowest operating speed is 
reached.) the motor speed will return to the initial oper- 
ating speed. Thus, a single button Is employed to cycle 
the tool motor through the available operating speeds. 
Motor speed indicator LEDs may be mounted on the spi- 
ral cutting tool housing near the motor speed control but- 
ton, and illuminated by the motor controller to indicate 
to the operator of the tool the current motor speed se- 
lected. The speed control button and LEDs are prefer- 
ably covered by a single piece of flexible plastic, which 
protects the speed control interface from cutting debris, 
while allowing the speed control button to be operated 
therethrough and the speed Indication LEDs to be visi- 
ble therethrough. 

[0017] A spiral cutting tool, or other hand-held power 
tool. In accordance with the present invention preferably 
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also provides for improved visibility of a workpiece at the 
point of a cut being made by the tool. Improved visibility 
under poor lighting conditions is provided by one or 
more high-output LEDs mounted in the tool housing 
near a position where the tool's motor shaft emerges 
from the housing, so as to direct a beam or beams of 
light toward a workpiece at the point of a cut being made 
by the tool. The LEDs may be mounted in aperture pock- 
ets or receptacles formed in the tool motor housing near 
the point where the tool motor shaft emerges from the 
tool. Multiple LEDs may be mounted in the tool housing 
at angles so as to provide beams of light which cross 
each other at the area of a cut. For example, at least 
two such high-output LEDs may be provided, which may 
be mounted on opposite sides of a tool motor shaft, in 
the tool housing, and at angles such that the beams pro- 
vided by the high-output LEDs cross each other at a 
point which intersects with the axis of the tool motor 
shaft at a position in front of the tool motor shaft at which, 
e.g., a spiral cutting tool bit is to be mounted and at a 
point where the spiral cutting tool bit is cut into a work- 
piece. The LEDs may be controlled to turn on whenever 
the power switch is activated. 

[001 8] To further improve visibility of a workpiece be- 
ing cut by a spiral cutting tool, or other hand-held power 
tool, the present invention provides for the clearing of 
cutting debris, e.g., sawdust, from a workpiece at the 
point of a cut being made by the tool. In accordance with 
the present invention, a spiral cutting tool, or other hand- 
held power tool, preferably includes a fan located within 
the motor housing and preferably attached to the motor 
shaft. When the motor is turned on, the fan is rotated at 
a high speed to draw air through the motor housing and 
across the tool motor to thereby cool the motor. One or 
more air exhaust vents may be formed in the motor 
housing at the end of the motor housing adjacent to the 
point where .the motor shaft emerges from the motor 
housing, i.e., at the end of the shaft where a spiral cut- 
ting tool bit or other attachment is attached to the motor 
shaft. Air drawn through the motor housing by the fan is 
directed through the air vents onto the workpiece sur- 
face at the point of the cut, thereby blowing cutting de- 
bris away from the point of the cut, to enhance visibility 
thereof. 

[0019] In some cases, e.g., for cutting gypsum board 
drywall, it may be preferred that cutting debris not be 
blown away from the point of a cut. In accordance with 
the present invention, a moveable air vent cover is pro- 
vided. The moveable air vent cover is preferably mount- 
ed in the tool motor housing, and may be operated to 
close the vents in the motor housing which open toward 
the workpiece. The moveable air vent cover may also 
be formed to open other vents formed in the motor hous- 
ing directed radially outward from the sides of the motor 
housing when the air vents directed toward the work- 
piece are closed. Air drawn through the motor housing 
to cool the motor may thereby be redirected In a direc- 
tion radial to the tool, using the moveable air vent cover, 



so as to not disturb cutting debris from a workpiece be- 
ing cut. The air vent cover may be implemented as a flat 
ring having vertically extending portions formed along 
an outer edge thereof. The flat ring includes apertures 

5 formed therein which may be aligned with the air vents 
formed in the end of the tool housing to allow exhaust 
air to be directed toward a workpiece being cut. The ver- 
tically extending portions are formed on the ring such 
that, when the ring is positioned such that the apertures 

10 formed therein are aligned with the air vents to allow air 
flow to be directed toward the workpiece, the vertically 
extending portions at least partially block the flow of air 
through other air vents formed in a sidewall of the tool 
housing. When the air vent cover is moved such that the 

15 apertures formed therein are moved out of alignment 
with the air vents directed toward the workpiece, to block 
the flow of air toward the workpiece, the vertically ex- 
tending portions are moved away from the air vents 
formed in the side of the tool housing, to allow an in- 

20 creased flow of air therethrough. The air vent cover is 
preferably mounted in the tool housing for rotational 
movement therein, and may include a tab, lever, handle, 
or other structure attached thereto which extends from 
the housing, e.g., through a slot in the sidewall of the 

25 motor housing. Using this tab, the air vent cover may be 
rotated in the motor housing by an operator between po- 
sitions allowing air flow through the air vents to be di- 
rected toward a workpiece. and blocking air flow toward 
the workpiece. Thus, an operator may direct a flow of 

30 air toward a workpiece to blow cutting debris therefrom, 
to enhance visibility of the workpiece surface at the point 
of a cut, or block such air flow, when desired. 
[0020] The present invention thus provides a spiral 
cutting tool, or other hand-held power toot, having fea- 

35 tures which enhance the utility of the tool by providing 
for enhanced control and operation of the tool during 
use, and visibility of a workpiece being cut by the tool. 
[0021] Further objects, features, and advantages of 
the invention will be apparent from the following detailed 

40 description of the invention, taken in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 [0022] Fig. 1 is a perspective view of a spiral cutting 
tool in accordance with the present invention. 
[0023] Fig. 2 is a perspective view of the spiral cutting 
tool of Fig. 1 , showing a detachable handle and adjust- 
able depth guide assembly removed therefrom. 

50 [0024] Fig. 3 is a partial side view of the spiral cutting 
tool of Fig. 2, as taken along the line 3-3 thereof, show- 
ing apertures formed In the spiral cutting tool motor 
housing for the mounting of a detachable handle there- 
to. 

55 [0025] Fig. 4 is a front view, in partial cross-section, 
of a detachable handle for a spiral cutting tool in accord- 
ance with the present Invention, as taken along the line 
4-4 of Fig. 2. and showing a lever mechanism of a move- 
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able mounting mechanism for securing the handle in po- 
sition on the tool in a closed position for securing the 

handle on the tool. 

[0026] Fig. 5 is a front view, in partial cross-section, 
of a detachable handle for a spiral cutting tool in accord- ^ 
ance with the present invention, as shown in Fig. 4, and 
showing the lever mechanism of a moveable mounting 
mechanism for securing the handle in position on the 
tool in an open position for mounting the handle on and 
removing the handle from the tool. 
[0027] Fig. 6 is a cross-sectional view of a detachable 
handle and a portion of a spiral cutting tool In accord- 
ance with the present invention, as taken along line 6-6 
of Fig. 1, showing the handle as attached to the spiral 
cutting tool motor housing, and showing a trigger switch 
for operating a spiral cutting tool motor mounted in the 
detachable handle and storage compartments formed 
therein. 

[0028] Figs. 7, 8, and 9 show a portion of the housing 
of a spiral cutting tool in accordance with the present 
invention, showing a multiple-position on/off power 
switch mounted thereon and in a first "ofT position, a 
second trigger switch enabled position, and a third "on" 
position, respectively. 

[0029] Fig. 10 is a bottom end view of a spiral cutting 
tool in accordance with the present invention, showing 
an end of the spiral cutting tool from which a spiral cut- 
ting tool motor shaft emerges, high output LEDs mount- 
ed therein for illuminating the surface of a workpiece be- 
ing cut by the tool, and air vents formed therein for di- 
recting a flow of air at the workpiece to remove debris 
therefrom. 

[0030] Fig. 1 1 is a cross-sectional view of a portion of 
the motor housing of a spiral cutting tool in accordance 
with the present invention, showing high output LEDs 
mounted therein at angles for directing crossing beams 
of light onto a workpiece being cut using the tool. 
[0031] Fig. 12 is an exploded perspective view of the 
bottom portion of the motor housing illustrated in Fig. 11 
and a moveable air vent cover to be mounted in the bot- 
tom portion of the motor housing for diverting a flow of 
air through air vents toward a workpiece or away from 
a workpiece depending upon the position of the air vent 
cover. 

DETAILED DESCRIPTION OF THE INVENTION 

[0032] A spiral cutting tool including features for im-. 
proving the ability of an operator to operate and control 
the tool is shown generally at 20 in Figs. 1 and 2. (It 
should be understood that, although the present inven- 
tion will be described in detail herein with reference to 
the exemplary embodiment of spiral cutting tool 20, the 
present invention may be applied to, and find utility in, 
other hand-held power tools as well.) The spiral cutting 
tool 20 includes a motor housing 22 to which a detach- 
able handle 24 is attached. The motor housing 22 is 
preferably made of an electrically insulating material, 
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such as hard plastic. The motor housing 22 is generally 
cylindrical in shape, and may include raised gripping 
surfaces 26 formed thereon that allow a firm grip on the 
cutting tool 20 to be maintained when the cutting tool 20 
is grasped around the motor housing 22. The motor 
housing 22 may be fonned as two or more molded piec- 
es which are joined together to form the housing 22 in 
a conventional manner, such as using fasteners, an ad- 
hesive, welding, or a combination thereof. 
[0033] An electric motor (not visible in Figs. 1 and 2) 
is enclosed within the motor housing 22. The motor re- 
ceives electrical power through an electrical cord 28 (on- 
ly a portion of which is shown in Figs. 1 and 2). The elec- 
trical cord 28 may preferably include a rubber cover that 
stays flexible in cold operating environments. A thick 
rubber connecting sleeve 30 is preferably provided 
where the electrical cord 28 is joined to the motor hous- 
ing 22. This connecting sleeve 30 provides strain relief 
at the end of the electrical cord 28 to prevent crimping, 
cracking, and excessive wear of the cord 28 where it is 
joined to the cutting tool 20. The connecting sleeve 30 
is preferably made of a thicker or less pliable material 
than the rubber coating covering the electrical cord 28. 
As illustrated in Figs. 1 , 2, and 1 0, the connecting sleeve 
30 preferably extends from a side of the motor housing 
22 displaced radially from the position of the detachable 
handle 24 on the motor housing 22 by approximately 
90". The connecting sleeve 30 is bent or shaped to turn 
from the position where it is attached to the motor hous- 
ing 22 in the direction of the position of the detachable 
handle 24 on the motor housing 22. Thus, the end of the 
electrical cord 28 which is connected by the connecting 
sleeve 30 to the tool 20 is positioned by the connecting 
sleeve 30 on the tool 20 such that the electrical cord 28 
extends from the motor housing 22 in a direction toward 
an operator of the spiral cutting tool 20 holding the tool 
20 by the detachable handle 24, but is displaced from 
the position of the handle 24. This positioning of the 
electrical cord 28 helps assure that the electrical cord 
18 will not interfere with operation of the spiral cutting 
tool 22 as the tool 22 is used, e.g., to cut a workpiece. 
[0034] The electric motor is turned on and off by a 
power on/off switch 32 mounted on the motor housing 
22. As will be discussed in more detail below, the power 
on/off switch 32 is preferably a multiple-position on/off 
switch. As will also be described in more detail below, 
the electric motor may also be turned on and off by a 
trigger switch 34 mounted on the detachable handle 24. 
As will be discussed in more detail below, operation of 
the trigger switch 34 mounted in the detachable handle 
24 to turn the electric motor on and off may be enabled 
by operation of the multiple position on/off power switch 
32. 

[0035] The electric motor is preferably capable of op- 
eration at multiple speeds. A motor speed control button 
36 may be provided on the motor housing 22 for con- 
trolling the operating speed of the tool motor. The motor 
speed control button 36 may be implemented as a push 
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button switch which changes the speed of the motor 
each time the switch 36 is depressed. Motor speed in- 
dicators, such as indicator LEDs 38, may be mounted 
on the motor housing 22 near the motor speed control 
switch 36 to indicate to an operator of the tool 20 the 5 
operating speed of the tool motor. The motor speed con- 
trol switch 36 and motor speed indicators 38 may be 
covered, e.g., by a thin and flexible piece of plastic 40, 
attached to the motor housing 22 in a conventional man- 
ner, which prevents dust or other debris from entering 
the motor housing 22 and damaging or affecting opera- 
tion of the switch 36. indicators 38, or other components 
within the motor housing 22. 

[0036] For exemplary purposes only, a spiral cutting 
tool 20 in accordance with the present invention may 
have an electric motor capable of being operated at four 
speeds. When the motor is first turned on, e.g., using 
the multiple-position on/off switch 32. or the trigger 
switch 34, the motor begins operation at an initial prese- 
lected speed, e.g.; a no-load rotation speed of 15,000 
RPM. Each the time the motor speed control button 36 
is actuated, with the motor on and running, the motor 
speed changes. For example, the motor speed may 
change from the initial 15.000 RPM to 20,000 RPM the 
first time the button 36 is actuated, from 20,000 RPM to 
25,000 RPM the second time the button 36 is actuated, 
and from 25,000 RPM to 30.000 RPM the third time the 
button is actuated. When the motor speed control button 
36 is actuated the fourth time, with the motor on and 
running, the motor speed preferably decreases by one 
step, e.g., back to 25,000 RPM. (Of course, moreorfew- 
er than four motor speeds may be provided, different 
motor speeds may be provided, and different incre- 
ments between available motor speeds may be provid- 
ed in accordance with the present invention. Also, the 
motor speed may be controlled to return to its initial op- 
erating speed upon the next actuation of the speed con- 
trol button after either the highest or lowest operating 
speed is reached.) Appropriate ones of the motor speed 
indicator LEDs 38 are illuminated each time the motor 
speed control button 36 is actuated to indicate the op- 
erating speed of the motor. Of course, the speed of the 
motor may be controlled in a different manner in re- 
sponse to actuation of the motor speed control button 
36. For example, the tool motor may start operation at 
a relatively high initial operating speed, with the speed 
of the motor reduced each time the motor speed control 
button 36 is actuated, or may start at a relatively low 
initial operating speed, with the speed of the motor in- 
creased each time the motor speed control button 36 is 
actuated. Preferably, a microprocessor or similar digital 
device is employed as a motor controller, mounted in 
the motor housing 22, to control the ramp up and ramp 
down of the speed of the cutting tool motor each time 
the motor speed control button 36 is actuated, and to 
control the motor speed indicator LEDs. 
[0037] The motor controller may preferably be pro- 
grammed to soft start the motor when the on/off switch 
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32 is actuated to turn the motor on initially That is, the 
motor controller may control the motor to increase the 
motor speed gradually to the initial operating speed 
when the motor is first turned on via the on/off switch 
32. (Note, however, that this soft start of the motor is 
preferably not employed when operation of the motor is 
started by actuation of the trigger switch 34, as will be 
described in more detail below.) 
[0038] The electric motor of the cutting tool 20 drives 
a motor shaft. A fan, located within the motor housing 
22, is preferably attached to the motor shaft. When the 
motor is turned on, by means of the multiple-position 
power on/off switch 32 or the trigger switch 34, the fan 
is rotated at a high speed to draw air through the motor 
housing 22 and across the electric motor, to thereby cool 
the motor. For this purpose, intake air vents 41 and ex- 
haust air vents are preferably provided in the motor 
housing 22. Exhaust air vents are preferably formed in 
the end 42 (See Fig. 10) and on the side 44 of the hous- 
ing 22, at the end of the housing 22 opposite the intake 
air vents 41 . Cool air is drawn by the motor fan into the 
motor housing 22 through the air intake vents 41 to cool 
the electric motor, with warm air exhausted from the mo- 
tor housing 22 through the exhaust air vents 42 and 44. 
As will be discussed in more detail below, the flow of air 
out of the exhaust air vents 42 and 44 may be directed 
and controlled to remove, or to prevent the removal of, 
cutting debris from the point of a cut being made using 
the cutting tool 20. 

[0039] An end of the motor shaft extends from one 
end of the motor housing 22 along the axis thereof. At- 
tached to the end of the motor shaft is a mechanical 
structure 46 for securing, e.g., a spiral cutting tool bit, or 
other accessory, to the motor shaft. A spiral cutting tool 
bit has a cutting edge spiraled around the axis of the bit. 
This cutting edge is designed such that the spiral cutting 
tool bit, when rotated at high speed, will cut through a 
workpiece in a direction perpendicular to the axis of the 
bit. In this cutting process, significant force is applied to 
the cutting tool bit perpendicular to the axis thereof. 
Thus, although a conventional drill-type chuck may be 
used for the structure 46 that mechanically connects the 
bit to the motor shaft, the preferred structure for securing 
the bit to the shaft is a collet-type system 46. As shown 
in Fig. 1 0, the collet bit attachment structure 46 includes 
a collet nut 48 and a collet 50 centered axially within a 
central aperture of the collet nut 48. The collet nut 48 is 
mounted on a threaded end of the motor shaft. To secure 
a bit to the motor shaft, a shank of the bit is inserted into 
a central aperture 51 of the collet 50. The collet nut 48 
is then tightened, by hand and then with a wrench 52, 
until the bit is held securely. As the collet nut 48 is tight- 
ened down on the threaded end of the shaft, the collet 
50 is compressed within the collet nut 48 between a par- 
tially closed end of the collet nut 48 and the shaft. The 
collet 50 is slofted and has tapered ends such that when 
the collet 50 is depressed between the collet nut 48 and 
the shaft, the collet is depressed radially, causing the 
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central aperture 51 of the collet 50 to close tightly around 
the shank of the spiral cutting tool bit. To remove the bit 
from the motor shaft, the collet nut 48 is loosened, using 
the wrench 52, until the bit can be removed easily from 
the central aperture 51 of the collet 50. ^ 
[0040] A shaft lock 54 (Fig. 10) is used to prevent ro- 
tation of the motor shaft when the collet nut 48 is being 
loosened and tightened. The shaft lock 54 includes a 
shaft lock pin which extends through the motor housing 
22. When the shaft lock 54 Is depressed, the shaft lock io 
pin engages the motor shaft, preventing rotation of the 
shaft, and allowing the collet nut 48 to be loosened and 
tightened. When the shaft lock 54 is released, a spring 
(not shown) attached to the shaft lock 54 causes the 
shaft lock pin to become disengaged from the motor 15 
shaft, allowing free rotation thereof. 
[0041] To set the depth of cut to be made by the spiral 
cutting tool 20, an adjustable depth guide assembly 56 
may be provided. The depth guide assembly 56 Includes 
a depth guide 58, a locking mechanism 60, and a depth 20 
guide bracket 62. The depth guide bracket 62 is at- 
tached to the cutting tool housing 22 around the location 
where the motor shaft emerges from the housing 22. 
Preferably, the depth guide bracket 62 may be made de- 
tachable from the housing 22. The depth guide bracket 25 
62 may be attached to the housing 22 in a conventional 
manner. For example, the depth guide bracket 62 may 
be formed to have a split collar structure and a cam clos- 
ing mechanism 69 which is operated to close the collar 
tight around the end of the tool housing 22 to attach the 30 
bracket 62 thereto, and which may be operated to loos- 
en the collar to remove the bracket 62 from the housing 
22. The depth guide bracket 62 includes an extension 
64 extending in an axial direction therefrom. The depth 
guide 58 includes a corresponding extension 66 extend- 35 
ing in an axially direction therefrom and which is aligned 
and coupled with the extension portion 64 of the depth 
guide bracket 62. The two extending portions 64 and 66 
may be formed such that one of the extending portions 
64 includes a tongue which may be extended into a ^0 
groove formed in the other extending portion 66 to join 
the depth guide 58 and depth guide bracket 62 together 
while keeping the axially extending portion 66 of the 
depth guide 58 aligned on the same axis with the axially 
extending portion 64 of the depth guide bracket 62. The ^5 
depth of cut may be set by moving the depth guide 58 
in an axial direction, by sliding the axially extending por- 
tion 66 thereof along the axially extending portion 64 of 
the depth guide bracket 62. The locking mechanism 60 
is then engaged to lock the extending portions 64 and so 
66 together to securely fix the depth guide 58 in place. 
The locking mechanism 60 may be implemented as a 
cam lever 60, as shown, mounted on the extending por- 
tion 66 of the depth guide 58 and coupled to the extend- 
ing portion 64 of the depth guide bracket 62 to lock the 55 
two extending portions 64 and 66 together tightly when 
the cam lever 60 is engaged. Alternatively, the locking 
mechanism may be implemented using a threaded nut 
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or a screw for locking the extending portions 64 and 66 
together tightly. When locked into position, the depth 
guide 58 provides a depth guide surface 68 which lies 
in a plane perpendicular to the axis of the spiral cutting 
tool 20. The main components which form the depth 
guide 56 may be molded of hard plastic, or made of any 
other suitable material. 

[0042] The detachable handle 24 of the present in- 
vention is preferably detachably attachable to the motor 
housing 22 of the cutting tool 20. The handle 24 includes 
a gripping surface 70, which may be contoured in shape 
so that the handle 24 may be grasped comfortably in the 
hand by an operator of the cutting tool 20. The handle 
gripping surface 70 is aligned substantially parallel with 
the axis of the cutting tool housing 22. (It should be un- 
derstood that the term "substantially parallel", as used 
in this context throughout this specification, means 
"more parallel than not". Therefore, the angle of the han- 
dle gripping surface 70 with respect to the axis of the 
cutting tool 20 may be varied from exactly parallel by 
several degrees. However, as the handle gripping sur- 
face 70 becomes more and more perpendicular to the 
axis of the motor housing 22, the effectiveness of the 
handle 24 for accurately controlling the type of cuts 
made by the spiral cutting tool 20 is reduced.) The han- 
dle gripping surface 70 may be made of a semi-rigid 
plastic material, for improving an operator's grip on the 
handle 24. 

[0043] The handle 24 of the present invention allows 
the cutting tool 20 to be grasped more firmly and com- 
fortably with both hands, to provide greater control of 
the tool 20 during operation, and thereby provides for 
more accurate cuts with less operator fatigue. The han- 
dle 24 also allows the cutting tool 20 to be grasped more 
firmly during motor start-up, during which the reaction 
torque of the tool motor can cause the tool 20 to twist. 
Thus, the handle 24 also facilitates safe use of the tool 
20. It may be desirable, however, that the handle 24 be 
detached for some applications. For example, for mak- 
ing cuts in close quarters or obstructed areas, the han- 
dle 24 may become an obstruction, and actually inter- 
fere with the making of accurate cuts. Thus, it is desir- 
able to provide both for securely attaching the handle 
24 to the cutting tool 20 when needed, and allowing the 
handle 24 to be detached from the tool 20 when Its use 
would interfere with accurate or safe operation of the 
tool 20. 

[0044] A preferred structure for detachably attaching 
the handle 24 to the cutting tool 20 is described in detail 
with reference to Figs. 3-6. This structure provides for 
quick and easy release of the detachable handle 24 from 
the tool housing 22. and quick and secure attachment 
of the detachable handle 24 thereto. As shown in Fig. 
3, the motor housing 22 preferably includes first 72 and 
second 78 fixed mounting structures formed therein for 
attaching the detachable handle 24 to the housing 22. 
For example, a first aperture 72 is formed on a side of 
the housing 22 to which the handle 24 is to be attached 
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near an end of the housing 22 opposite the end of the 
tool 20 from which the motor shaft extends. As illustrated 
in Fig. 3, the first handle mounting aperture 72 prefera- 
bly includes a slot aperture 74 formed therein. The slot 
aperture 74 may be formed in a metallic plate or insert 
76, as illustrated in Fig. 6, mounted within the housing 
22 in a conventional manner behind the first housing ap- 
erture 72. A sidewall of the insert 76 may be threaded 
to form a threaded aperture wall 77 within the first aper- 
ture 72. One or more second mounting apertures 78 are 
formed in the side of the motor housing 22 near the end 
of the motor housing 22 from which the motor shaft 
emerges from the housing. As illustrated, preferably two 
such second mounting apertures 78 are formed in the 
motor housing 22. The first mounting aperture 72 and 
the second mounting apertures 78 are preferably posi- 
tioned on the motor housing 22 with respect to each oth- 
er such that when the detachable handle 24 is attached 
to the housing 22 In the manner to be described below, 
the handle gripping surface 70 is aligned substantially 
parallel with the axis of the cutting tool housing 22. 
[0045] The detachable handle 24 is attached to the 
housing 22 by a fixed handle mounting structure 80 
formed on a first end of the handle, to be coupled to the 
second fixed mounting structure 78 formed in the hous- 
ing 22, and a moveable mounting mechanism 82, 
mounted in a second end of the handle 24, to be coupled 
to the first fixed mounting structure 72 formed in the 
housing 22. For example, fixed extending handle tabs 
80 may be formed at one end of the handle 24 for inser- 
tion into the corresponding second housing apertures 
78, and a rotatable rod 82 may be mounted extending 
from the other end of the detachable handle 24 for In- 
sertion into the aperture slot 74 formed in the first hous- 
ing aperture 72. The extending handle tabs 80 may be 
integrally formed as part of the handle 24, or attached 
thereto in a conventional manner, such as using an ad- 
hesive, etc., or may be Implemented as a separate metal 
part attached to the handle 24. The tabs 80 preferably 
extend from one end of the handle and tum downward 
to form a hook-like configuration. The extending handle 
tabs 80 are preferably spaced apart on the end of the 
handle 24 such that the spacing between the handle 
tabs 80 corresponds to the spacing between the second 
apertures 78 formed in the housing 22. The hook shape 
of the extending handle tabs 80 allows the handle tabs 
80 to be inserted into the apertures 78 in a manner such 
that the extending handle tabs 80 are hooked within the 
apertures 78 within and behind a portion of the housing 
22. In other words, when the handle 24 is positioned on 
the housing 22 with the extending handle tabs 80 posi- 
tioned properly in the apertures 78, the end of the handle 
with the extending handle tabs 80 extending therefrom 
cannot be removed in a radial direction from the housing 
22, because the tabs 80 are hooked within the housing 
22. 

[0046] The rotatable rod 82 extends from the other 
end of the handle 24, i.e., the end of the handle 24 op- 
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posite the end of the handle 24 having the extending 
tabs 80 extending therefrom. The rotatable rod 82 is po- 
sitioned on the handle 24 such that the rotatable rod 82 
may be inserted into the first aperture 72 formed in the 

5 housing 22. to position the handle 24 on the housing 22 
when the extending handle tabs 80 are positioned in the 
housing apertures 78. The rotatable rod 82 preferably 
includes a radially extending and flattened portion 84 
formed at a distal end thereof. A second radially extend- 
to ing portion 86 is preferably formed on the rotatable rod 
82 proximal to the distal radially extending portion 84. 
The rotatable rod 82 is attached to a lever mechanism 
88, which extends, at least in part, outside of the detach- 
able handle 24. The portion of the lever 88 extending 

15 from the removable handle 24 preferably includes an ex- 
tending tab 90. The extending tab 90 is positioned on 
the lever 88, and the lever 88 is positioned on the de- 
tachable handle 24, such that the lever 88 may be op- 
erated easily by, e.g., an operator's thumb positioned 

20 adjacent to the tab 90 when the handle 24 is grasped in 
a normal manner by the operator for use of the cutting 
tool 20 to which the handle 24 is attached. 
[0047] The lever mechanism 88 and rotatable rod 82 
are mounted in the end of the detachable handle 24 in 

25 a conventional manner such that the rotatable rod 82 is 
rotatable therein by operation of the lever 88. When the 
lever mechanism 88 is rotated into an "open" position, 
as illustrated in Fig. 5, the radially extending and flat- 
tened distal portion 84 of the rotatable rod 82 is oriented 

30 such that the distal end 84 of the rod 82 may be inserted 
into the slot 74 formed in the first aperture 72 in the tool 
housing 22. The lever mechanism 88 is put into this 
"open" position for mounting the handle to, and remov- 
ing the handle 24 from, the housing 22. When the lever 

35 mechanism 88 is rotated into a "closed" position, as Il- 
lustrated in Fig. 4, the radially extending and flattened 
distal end 84 of the rotatable rod 82 is rotated Into a po- 
sition perpendicular to the orientation of the slot 74 
formed In the first aperture 72 in the housing 22. In this 

40 position, the distal end 84 of the rotatable rod 82 cannot 
be inserted into the aperture 72, or removed therefrom, 
if the rod 82 has been positioned in the aperture 72. 
Thus, the lever mechanism 88 is operated to rotate the 
rotatable rod 82 into this "closed" position when the han- 

45 die 24 is placed in the proper position on the housing 
22. to secure the detachable handle 24 to the housing. 
[0048] The detachable handle 24 is further securely 
attached to the housing 22 by interaction of the second 
radially extending portion 86 of the rotatable rod 82 with 

50 the threaded wall 77 of the first aperture 72 formed in 
the housing 22. With the rotatable rod 82 extended into 
the aperture 72 such that the second radially extending 
portion 86 thereof is positioned adjacent to the threaded 
wall 77 of the aperture 72, as the lever 88 is operated 

55 from the open position (Fig. 5) to the closed position 
(Fig. 4), to rotate the rotatable rod 82, the second radially 
extending portion 86 is rotated along the threading 
formed on the wall 77 of the aperture 72 to pull the ro- 
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tatable rod 82 inward, thereby pulling the end of the han- 
dle 24 in which the rotatable rod 82 is mounted tightly 
against the housing 22. With the end of the handle 24 
having the rotatable rod 82 extending therefrom pulled 
tightly against the housing 22. the handle 24 is secured 
tightly to the housing 22, i.e., movement of the handle 
24 with respect to the housing 22 is prevented. 
[0049] The following method may, therefore, be em- 
ployed to easily, quickly, and securely attach the detach- 
able handle 24 to the tool housing 22, and to easily and 
quickly remove the handle 24 from the housing 22. The 
handle 24 Is positioned such that the hook-shaped tabs 
80 extending from one end of the handle 24 are aligned 
with the tab apertures 78 formed in the housing 22. The 
handle 24 is tilted backward slightly, and the ends of the 
hooked tabs 80 are extended into the apertures 78 such 
that the ends of the hooked tabs 80 are engaged within 
the housing 22. With the tabs 80 hooked in the second 
apertures 78, the other end of the handle 24 is brought 
forward toward the first aperture 72 formed in the hous- 
ing 22. With the lever 88 rotated into the open position 
(Fig. 5), the radially extending and flattened distal end 
84 of the rotatable rod 82 is extended through the slot 
74 formed in the aperture 72. With the distal end of the 
rotatable rod 82 extended Into the slot 74, the second 
radially extending portion 86 of the rotatable rod 82 is 
engaged with the threads formed in the wall 77 of the 
first aperture 72. The lever 88 is then rotated from the 
open position (Fig. 5) to the closed position (Fig. 4). This 
rotates the rotatable rod 82 such that the radially extend- 
ing and flattened distal end 84 of the rod 82 is rotated 
into an orientation perpendicular to the slot 74 formed 
in the aperture 72. This prevents the distal end 84 of the 
rod 82 from being removed from the aperture 72. The 
rotation of the lever 88 also causes the second radially 
extending portion 86 of the rod 82 to rotate in the threads 
formed in the wall 77 of the aperture 72, thereby pulling 
the end of the handle 24 tightly against the housing 22. 
In this manner, the detachable handle 24 is easily, quick- 
ly, and very securely attached to the housing 22, using 
a single hand, and without need for any special tools. 
[0050] To remove the detachable handle 24 from the 
housing 22, the lever 88 is rotated from the closed po- 
sition (Fig. 4) to the open position (Fig. 5). As the lever 
88 is rotated, the second radially extending portion 86 
of the rotatable rod 82 is rotated in the threads formed 
in the wall 77 of the first housing aperture 72, in a loos- 
ening direction, thereby causing the end of the handle 
24 to move slightly away from the housing 22. The ro- 
tation of the rod 22 also causes the radially extending 
and flattened distal end 84 of the rod 82 to be aligned 
with the slot 74 formed in the rod aperture 72. such that 
the rod 82 is removable from the aperture 72 by pulling 
the end of the handle 24 away from the tool housing 22. 
With the end of the handle having the rotatable rod 82 
mounted therein removed from the housing 22, the han- 
dle 24 may be lifted away from the housing 22 to remove 
the hook-shaped extended tabs 80 from the second ap- 
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ertures 78 formed in the housing 22. In this manner, the 
detachable handle 24 is easily and quickly removed 
from the housing 22 using a single hand, and without 
need for any special tools. 
5 [0051] The detachable handle 24 of the present in- 
vention is preferably made of an electrically insulating 
material, such as hard plastic. The handle 24 may be 
formed of such a material in two complementary and 
symmetric halves by a conventional molding process. 
10 The two halves are then joined together to form the com- 
plete handle 24. The two handle halves may be joined 
together in a conventional manner, for example, using 
an adhesive. The two handle halves are also preferably 
screwed together, using screws or another type of fas- 
ts tener. For this purpose, screw holes 91 may be formed 
in the handle halves. 

[0052] As illustrated in Fig. 6, the handle 24 is sub- 
stantially hollow, but includes molded Internal structural 
elements 92 which provide strength and rigidity to the 

20 handle 24. The internal structural elements 92 of the 
handle 24 give the handle 24 the strength and rigidity of 
a solid handle, without requiring the amount of material 
required to form a solid handle, and with the lightweight 
of a substantially hollow handle. Minimizing the weight 

25 of the handle 24 in this manner helps to minimize the 
fatigue experienced by an operator using the tool 20 with 
the handle 24 In place. 

[0053] The structural elements 92 of the detachable 

handle 24 not only provide strength and rigidity to the 

30 handle 24, but also form hollow compartments or cham- 
bers 96 within the handle 24. Compartments formed by 
the structural elements 92 of the handle 24 may be po- 
sitioned so as to be employed for convenient storage 
locations. For example, as illustrated in Fig. 6, a collet 

35 97 and the wrench 52 for tightening the collet nut 48 may 
be stored conveniently in compartments 96A and 96B, 
respectively, formed inside the handle 24. A third com- 
partment 96C may be provided for storage of, for exam- 
ple, extra spiral cutting tool bits. 

40 [0054] Storage compartments 96A and 96C are ac- 
cessed via an aperture in the handle 24. To prevent ob- 
jects stored in the compartments 96A and 96C from slid- 
ing out during use of the tool 20. a compartment door 
98 may preferably be provided to cover the compart- 

45 ment aperture. The door 98 may preferably be a hinged 
door, which is attached via a hinge structure 99 to the 
detachable handle 24. The hinged door 98 may be 
opened about the hinge 99 structure to access the com- 
partments 96A and 96C within the detachable handle 

50 24. Ridges 100, or other gripping surfaces, may be 
formed on the hinged door 99 to facilitate grasping of 
the door 98 to open and close the door 98. Conventional 
latching tabs 102 may preferably be formed, e.g., on the 
inside of the door 98. to engage the inside of the detach- 

55 able handle 24 to maintain the door 98 in a closed po- 
sition when a tool 20 to which the handle 24 is attached 
is in operation. 

[0055] The other accessible handle compartment 96B 
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preferably may be specifically designed to hold the 
wrench 52 within the handle 24 when it is not in use. An 
aperture in the handle 24 provides access to the wrench 
compartment 968. The size of the compartment 96B is 
such that the wrench 52 is held snugly therein, to pre- 
vent it from sliding out during operation of the tool 20. 
As illustrated in Figs. 1 and 2, a portion 104 of the handle 
24 around the aperture to the wrench compartment 96B 
is reduced in width such that, when the wrench 52 is 
placed in the compartment 96B, the head of the wrench 
extends slightly from this portion 104 of the,sides of the 
handle 24. This permits the head of the wrench 52 to be 
grasped to pull the wrench 52 from the compartment 
968. 

[0056] The compartments 96 in the power tool handle 
24 allow power tool accessories, such as extra cutting 
tool bits or collets 97, to be kept conveniently at hand, 
and separate from other tools and accessories. It should 
be noted that various storage compartments of different 
sizes and shapes than those described may be incor- 
porated into the handle 24. Also, various types of doors 
or other covers may be used to close off or access the 
compartments 96. Moreover, it is clear that a user may 
store any items he chooses within the storage compart- 
ments 96. In the embodiment described herein, howev- 
er, one compartment 968 is specifically designed to hold 
the wrench 54. 

[0057] As discussed above, the detachable handle 24 

Includes a trigger switch 34 mounted therein for turning 
the spiral cutting tool motor on and off when the detach- 
able handle 24 is attached to the spiral cutting tool motor 
housing 22. The trigger switch 34 is preferably mounted 
adjacent to the gripping surface 70 of the detachable 
handle 24 on a side of the handle 24 facing the spiral 
cutting tool motor housing 22 when the detachable han- 
dle 24 is attached to the housing 22. The trigger switch 
34 is preferably positioned on the detachable handle 24 
such that the trigger switch 34 is operable by the little 
finger (pinkie) and ring finger of the hand of an operator 
when an operator is grasping the handle 24 for use of 
the tool 20 to which the handle is attached. The trigger 
switch 34 is thus preferably positioned at a lower end of 
the side of the detachable handle 24 facing the tool 
housing 22. This positioning of the trigger switch 34 on 
the detachable handle 24 allows the operator's stronger 
middle finger, index finger, and thumb to be used solely 
for holding and controlling the tool 20 to which the han- 
dle 24 is attached. The grip of these stronger fingers on 
the handle 24 need not be loosened to turn the tool on 
and off, as the trigger switch 34 provides for on/off op- 
eration of the tool 20 using two weaker fingers. Further- 
more, the stronger fmgers of the hand are less likely to 
become fatigued due to continuous holding of a trigger 
switch in an on position during operation of the tool. 
(There is a tendency to grasp a tool handle too strongly, 
and in a very fatiguing manner, when the same fingers 
are used for activating a trigger switch as are used for 
holding and controlling the tool itself.) 



[0058] The operator of a spiral cutting tool 20 in ac- 
cordance with the present invention may activate the 
tool motor by actuating the trigger switch 34 mounted in 
the detachable handle 24. The actuation of the trigger 
5 switch 34 mounted in the detachable handle must be 
communicated to a motor controller 108 mounted in the 
motor housing 22. (Note that the motor controller 108 
may be implemented as any circuit for controlling acti- 
vation of the tool motor. Thus, the motor controller 108 
10 may be implemented using a programmable device, 
such as a microprocessor, using discreet analog or dig- 
ital components, or even using a simple wiring scheme.) 
Preferably, the mechanism for coupling the trigger 
switch 34 in the detachable handle 24 to the motor cen- 
ts troller 108 in the motor housing 20 does not interfere 
with the easy, quick and secure attachment of the de- 
tachable handle 24 to the housing 22, or the easy and 
quick removal of the handle 24 therefrom. In accordance 
with the present invention, the trigger switch 34 is cou- 
20 pled to the motor controller 1 08 without a direct mechan- 
ical connection between the trigger switch 34 in the de- 
tachable handle 24, and the motor controller 108 In the 
motor housing 22. (This also allows for coupling the trig- 
ger switch 34 to the motor controller 108 without provid- 
es ing an additional aperture in the housing 22, through 
which potentially damaging debris may enter the motor 
housing 22 when the detachable handle 24 is not at- 
tached thereto.) 

[0059] In accordance with a preferred and exemplary 

30 embodiment of the present invention, the trigger switch 
34 Is coupled to the motor controller 1 08 using a magnet 
116 mounted on a moveable arm 112 which is mounted 
in the detachable handle 24 to be moved in response to 
actuation of the trigger switch 34, and a magnetic field 

35 sensor 120 (such as a hall effect sensor) mounted in the 
tool housing 22 and coupled to the motor controller 108 
for detecting movement of the magnet 116 when the trig- 
ger switch 34 Is actuated to move the moveable ami 
112. The trigger switch 34 may be mounted in the de- 

40 tachable handle 24 so as to be rotatable about a pivot 
point 110. For example, as illustrated In Fig. 6, the trigger 
switch 34 may be mounted in the detachable handle 24 
so as to be rotatable about a point 110 located near a 
bottom end of the trigger switch within the detachable 

45 handle 24. At the opposite end of the trigger switch , with- 
in the detachable handle 24, the end of the trigger switch 
34 is placed in contact with a first end of the moveable 
arm 112. The moveable arm 112 is preferably mounted 
in the detachable handle 24 so as to be rotatable about 

50 a pivot point 114 located near the center of the moveable 
arm 112. The magnet 116 is mounted in or attached to 
the end of the moveable arm 11 2, in a conventional man- 
ner, opposite the end thereof which is in contact with the 
trigger switch 34. A compression spring 118 may be 

55 mounted in the detachable handle so as to press against 
the end of the moveable arm 112 where the moveable 
arm 112 contacts the trigger switch 34. Thus, the com- 
pression spring 118 biases the moveable arm 112 
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against the end of the trigger switch 34. thereby also 
biasing the trigger switch 34 into an "off" position. In this 
position, as illustrated in Fig. 6. the magnet 116 mounted 
in the moveable arm 112 is positioned at a spaced apart 
distance from the housing 22 of the toot 20 (when the 5 
detachable handle 24 is attached to the housing 22). 
When the trigger switch 34 is actuated, by an operator 
of the tool 20. the switch 34 is rotated about pivot point 
110 and the end of the trigger switch 34 in contact with 
the moveable arm 112 presses the end of the moveable io 
arm 112 against the biasing action of the compression 
spring 118, compressing the compression spring 118, 
and rotating the moveable arm 112 about pivot point 
114. This moves the magnet 116 mounted in the end of 
the moveable arm 112 opposite the compression spring ^5 
118 foHA/ard, in closer proximity to the tool housing 22 
(when the detachable handle 24 is attached to the hous- 
ing 22). 

[0060] The magnetic field sensor 120, such as a Hall 
effect sensor, is mounted within the tool housing 22, op- 20 
posite the position of the magnet 116 when the trigger 
switch 34 is actuated. The magnetic field sensor 120 
may be any conventional sensor adapted to detect when 
the magnet 116 is moved forward into a position adja- 
cent to the housing 22, i.e., when the magnet 116 is 25 
moved into the "on" position by an operator actuating 
the trigger switch 34. The magnetic field sensor 120 is 
coupled to the motor controller 108 in a conventional 
manner; so as to provide a signal to the motor controller 
108 to tum the tool motor on when the magnet 116 is 30 
moved into the "on" position. Note that the spiral cutting 
tool housing 22 is preferably made of a dielectric mate- 
rial, such that the magnetic field sensor 120 may be 
mounted within the housing 22, and operation thereof 
In combination with the magnet 1 1 6 to tu rn the tool motor 35 
on will not be affected by the presence of a portion of 
the motor housing 22 between the magnet 116 and mag- 
netic field sensor 120. Thus, there is no need to form an 
additional aperture in the housing 22 to couple the trig- 
ger switch 34 to the motor controller 108. 40 
[0061] When the trigger switch 34 is released, the 
compression spring 118 operates to rotate the trigger 
switch 34 and moveable arm 112 about pivot points 110 
and 114, respectively, back into the "ofT position. In this 
position, the magnet 116 is moved back away from the ^5 
housing 22 a sufficient distance such that the magnetic 
field sensor 120 no longer detects the presence of the 
magnet 116. When the presence of the magnet is no 
longer detected by the sensor 120, it provides a signal 
(or ceases providing a signal) to the motor controller 108 so 
to turn off the tool motor. Thus, the preferred mechanism 
for coupling the trigger switch 34 to the motor controller 
108 in accordance with the present invention does not 
employ a direct mechanical connection between trigger 
switch 34 and the motor controller 1 08. The mechanism 55 
for coupling the trigger switch 34 in the detachable han- 
dle 24 to the motor controller 108 in the motor housing 
22 therefor does not interfere with the easy and quick 
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attachment of the detachable handle 24 to, and removal 
of the detachable handle 24 from, the motor housing 22. 
[0062] As discussed above, a spiral cutting tool 20 in 
accordance with the present invention preferably in- 
cludes a multiple-position on/off power switch 32 mount- 
ed in the tool housing 22. The multiple-position on/off 
power switch 32 is preferably employed to both turn the 
tool motor on and off and to enable operation of the trig- 
ger switch 34 to turn the tool motor on and off. For ex- 
ample, in a first operating position of the multiple-posi- 
tion on/off switch 32, as illustrated in Fig. 7, the spiral 
cutting tool motor is turned off, and operation of the tool 
motor by the trigger switch 34 is disabled. Thus, with the 
multiple-position on/off switch in this first position, the 
tool motor cannot be turned on by actuating the trigger 
switch 34 mounted in the detachable handle 24 attached 
to the cutting tool 20. In a second operating position of 
the multiple-position on/off switch 32, as illustrated in 
Fig. 8, the tool motor remains off, but the trigger switch 
34 is enabled to turn the tool on and off. Thus, when the 
multiple position on/off switch 32 is in this second posi- 
tion, the tool motor may be activated by actuating the 
trigger switch 34 mounted in the detachable handle 24 
attached to the tool 20. The tool motor 20 is turned off 
by releasing the trigger switch 34. In a third operating 
position of the multiple position on/off switch, as illus- 
trated in Fig. 9, the tool motor is turned on. In this posi- 
tion, as in the first position, the trigger switch 34 is also 
disabled. In other words, when the multiple position on/ 
off switch 32 is in the third position, the tool motor is 
turned on, and may not be turned off by either actuating 
or releasing the trigger switch 34. 
[0063] A spiral cutting tool, or other hand-held power 
tool, in accordance with the present invention preferably 
provides for improved visibility of a workpiece at the 
point of a cut being made by the cutting tool 20. In ac- 
cordance with the present invention, improved visibility 
under poor lighting conditions is provided by one or - 
more high-output LEDs 130 mounted in the tool housing 
22 at the end thereof from which a motor shaft extends, 
to which a spiral cutting tool bit or other accessory is 
attached. As illustrated in Figs. 10-12, one or more high- 
output LEDs 130 may be mounted, in a conventional 
manner, in LED apertures 132 formed in the end of the 
spiral cutting tool housing 22, (The LEDs 130 may be 
implemented using commercially available high-output 
LEDs.) Preferably, two or more LEDs 130 are mounted 
in the housing 22. The two or more LEDs 130 are pref- 
erably mounted in the housing 22 so as to be spaced 
apart around the mounting structure 46 for mounting, e. 
g., a spiral cutting tool bit to the cutting tool motor shaft. 
(E.g., two high-output LEDs 130 are preferably posi- 
tioned on opposite sides of the motor shaft.) As illustrat- 
ed in Fig. 11, the high-output LEDs 130 are preferably 
mounted at angles within the housing 22. (This may be 
achieved by forming the LED apertures 132 in the hous- 
ing 22 at the desired angles with respect to the axis of 
the motor housing 22.) The angles with which the LEDs 
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130 are mounted in the housing 22 are preferably se- 
lected such that the beams of light 134 emitted by the 
LEDs 130 form an overlap area 136 which is positioned 
at the point of a cut when the tool 20 Is in operation. That 
is. the angles with which the LEDs 130 are mounted in ^ 
the housing 22 are preferably selected so that the beam 
overlap area 136 corresponds, e.g., to the location 
where a spiral cutting tool bit mounted on the spiral cut- 
ting tool 20 enters a workpiece being cut thereby. The 
LEDs 130 mounted in the spiral cutting tool housing 22 io 
are preferably turned on whenever the cutting tool motor 
Is in operation. It should be understood that, although 
two LEDs 130 are illustrated in the exemplary embodi- 
ment of the present invention shown in Figs. 10-12, 
more than two high-output LEDs 130 may be mounted is 
in the end of the motor housing 22 to illuminate a work- 
piece at the point of a cut, with the plurality of LEDs 1 32 
mounted in the housing 22 at angles to form an overlap 
area 136 of light beams 134 at the point of the cut. 
[0064] As a workpiece, such as a piece of wood, is 20 
cut uising a spiral cutting tool 20, cutting debris, such as 
sawdust, will tend to deposit and build up on the work- 
piece surface. This debris can interfere with the visibility 
of the operator trying to control the cutting tool 20 to 
make a precise cut of a desired shape. For example, the 25 
debris may obscure a cut line marked on the workpiece 
by the operator. A spiral cutting tool 20 in accordance 
with the present Invention preferably includes one or 
more air vents 42 formed in the bottom of the cutting tool 
housing 22 to direct a flow of air onto a workpiece being 30 
cut, to thereby blow debris, such as sawdust, therefrom, 
to thereby enhance visibility at the point of a cut. As dis- 
cussed above, a flow of air from the air vents 42 may be 
provided by a fan rotated by the cutting tool motor to 
provide a flow of air through the cutting tool housing 22 35 
to cool the motor within the housing 22. 
[0065] For some workpiece materials, it is desirable 
not to blow cutting debris away from the point of the cut. 
For example, a workpiece such as gypsum board dry- 
wall produces fine powdery cutting debris as a cut is ^0 
made. It is not desirable to blow this material into the air. 
Therefore, in accordance with the present invention, a 
moveable air vent cover 140 is preferably provided, 
which allows the air vents 42 to be opened and closed, 
to provide for debris removal by air flow from the air 45 
vents 42, or to prevent such debris removal, as desired. 
[0066] A preferred and exemplary embodiment of a 
movable air vent cover 140 which may be employed is 
illustrated in Fig. 12. The exemplary air vent cover 140 
is implemented as a substantially flat ring 140 which is so 
mounted within the cutting tool motor housing 22 adja- 
cent to the air vents 42. The air vent cover 140 may be 
implemented as a complete or partially broken ring, as 
illustrated in Fig. 12. The air vent cover 140 is mounted 
for rotational movement within the housing 22 in a con- 55 
ventional manner. A tab 142 is preferably formed to ex- 
tend radially from the air vent cover 140. The tab 142 Is 
preferably formed to extend outward through a slot 144 



formed In the housing 22, when the air vent cover 140 
is positioned in the housing 22. Thus, an operator of the 
tool 20 is able to rotate the air vent cover 140 within the 
housing 22 by means of the tab 142 extending there- 
from. The air vent cover 140 has one or more air vent 
apertures 146 formed therein. When the air vent cover 
140 is rotated into the correct position, the air vent ap- 
ertures 146 formed in the air vent cover 140 are aligned 
with the air vents 42, thereby allowing air flow through 
the motor housing 22 to exit through the air vents 42, to 
clear cutting debris away from the point of a cut. By ro- 
tating the air vent cover 140. using the extending tab 
142, the air vent apertures 146 may be moved out of 
alignment with the air vents 42 such that the air vent 
cover 140 blocks the flow of air through the housing 22 
from exiting through the air vents 42. Thus, by rotating 
the air vent cover 140. by use of the extending tab 142, 
the air vents 42 may be opened and closed to provide 
a flow of air to remove cutting debris away from a work- 
piece, or to prevent such a flow of air. 
[0067] When the flow of air through the air vents 42 is 
blocked by the air vent cover 140, the flow of cooling air 
flowing through the tool housing 22 exits the housing 22 
through exhaust air vents 44 formed in the side of the 
motor housing 22, in a direction away from the work- 
piece being cut. To increase the flow of air out of the air 
vents 42, at least some of the exhaust air vents 44 are 
preferably blocked when the air vent cover 140 Is posi- 
tioned such that air flow out of the air vents 42 is provid- 
ed. One or more axially extending portions 148 may be 
formed on the air vent cover 140 for this purpose. As 
illustrated in Fig. 12, the axially extending portions 148 
may be formed along the edge of the air vent cover 1 40. 
The axially extending portions 148 extend to a sufficient 
height, and are positioned on the air vent cover 140, 
such that the axially extending portions 148 may be po- 
sitioned to block a flow of air through at least some of 
the air exhaust vents 44 when the air vent cover 140 is 
rotated into a position such that the air vent apertures 
146 are aligned with the air vents 42. When the air vent 
cover 140 is rotated Into a position such that the air vents 
42 are covered by the air vent cover 140, the axially ex- 
tending portions 148 no longer block the air exhaust 
vents 44. In this manner, air flow is redirected from the 
air exhaust vents 44 through the air vents 42 when the 
air vents 42 are opened, to Increase the flow of air 
through the air vents 42, to remove cutting debris from 
a workpiece being cut. 

[0068] The present invention provides a hand-held 
power tool with Increased power tool control and visibil- 
ity. Though described in detail herein with respect to a 
particular type of spiral cutting tool, it should be noted 
that the present invention is not limited in application to 
any particular spiral cutting tool design. The features of 
the present invention may be used with other types of 
spiral cutting tools, or similar hand-held power tools. 
[0069] It Is thus understood that this Invention Is not 
confined to the particular embodiments herein illustrat- 
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ed and described, but embraces such modified forms 
thereof as come within the scope of the following claims. 



Claims ^ 

1. A hand held power tool with a detachable handle, 
comprising: 

(a) a power tool housing having first and second io 
fixed housing mounting structures formed ther- 
eon; and 

(b) a detachable handle having first and second 
handle ends, a handle gripping surface be- 
tween the first and second handle ends, a fixed is 
handle mounting structure formed on the first 
handle end, and a moveable handle mounting 
mechanism mounted on the second handle 
end, wherein the fixed handle mounting struc- 
ture and the moveable handle mounting mech- 20 
anism are adapted to be coupled to the first and 
second fixed housing mounting structures, re- 
spectively, to mount the detachable handle to 

the power tool housing, and wherein the move- 
able handle mounting mechanism is hand op- 25 
erable to secure the detachable handle to the 
power tool housing and to release the detach- 
able handle from the power tool housing. 

2. The hand held power tool with a detachable handle 30 
of Claim 1 wherein the hand held power tool is of 
the type wherein the power tool housing encloses 
means for rotating a shaft extending from an end of 
the power tool housing along an axis thereof, and 
means for attaching a bit to the shaft, and wherein 35 
the power tool is used to remove material from a 
workpiece by positioning the axis of the power tool 
housing perpendicular to a surface of the workpiece 
and moving the power tool housing in a direction 
perpendicular to the axis of the housing and parallel 

to the surface of the workpiece to cause the rotating 
bit to be moved through the workpiece in a direction 
perpendicular to an axis of the bit to remove mate- 
ria! from the workpiece, and wherein the first and 
second housing mounting structures are positioned ^5 
on the power tool housing such that when the fixed 
handle mounting structure and the movable handle 
mounting mechanism are coupled to the first and 
second fixed housing mounting structures to mount 
the detachable handle to the power tool housing the so 
handle gripping surface is oriented substantially 
parallel to the axis of the power tool housing. 

3. The hand held power tool with a detachable handle 

of Claim 1 or 2 wherein the first and second fixed 55 
housing mounting structures include first and sec- 
ond housing apertures, respectively, formed in the 
power tool housing. 
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4. The hand held power tool with a detachable handle 
of Claim 3 wherein the fixed handle mounting struc- 
ture includes at least one fixed tab extending from 
the first handle end and adapted to be inserted into 
the first housing aperture formed in the power tool 
housing. 

5. The hand held power tool with a detachable handle 
of Claim 4 wherein the fixed handle mounting struc- 
ture includes at least one hooked tab extending 
from the first handle end and adapted to be inserted 
into the first housing aperture formed in the power 
tool housing and hooked within the power tool hous- 
ing. 

6. The hand held power tool with a detachable handle 
of Claim 3, 4 or 5 wherein the second fixed housing 
mounting structure includes a slot aperture formed 
therein and wherein the moveable handle mounting 
mechanism includes a rotatable rod extending from 
the second handle end and mounted in the detach- 
able handle for rotational movement therein, a lever 
mechanism attached to the rotatable rod and ex- 
tending from the detachable handle for rotating the 
rotatable rod between first and second rotational 
positions, and a distal radially extending portion 
formed at a distal end of the rotatable rod, wherein 
the distal radially extending portion is sized to fit 
through the slot aperture formed In the power tool 
housing when the rotatable rod is in the first rota- 
tional position to allow the second handle end to be 
mounted to and removed from the power tool hous- 
ing and wherein the distal radially extending portion 
is sized so as not to fit through the slot aperture 
formed in the power tool housing when the rotatable 
rod is in the second rotational position to secure the 
second handle end to the power tool housing. 

7. The hand held power tool with a detachable handle 
of Claim 6 wherein the second fixed housing mount- 
ing stnjcture includes a threaded aperture wall 
formed therein and wherein the rotatable rod In- 
cludes a second radially extending portion formed 
thereon and adapted to engage the threaded aper- 
ture wall such that the second handle end is pulled 
toward the power tool housing to secure the second 
handle end to the power tool housing as the rotat- 
able rod is rotated from the first rotational position 
to the second rotational position. 

8. The hand held power tool with a detachable handle 
of anyone of Claims 3 to 7 wherein the second fixed 
housing mounting structure includes a threaded ap- 
erture wall formed therein and wherein the move- 
able handle mounting mechanism Includes a rotat- 
able rod extending from the second handle end and 
mounted in the detachable handle for rotational 
movement therein, a lever mechanism attached to 
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the rotatable rod and extending from the detachable 
handle for rotating the rotatable rod between first 
and second rotational positions, and a radially ex- 
tending portion formed on the rotatable rod and 
adapted to engage the threaded aperture wall such 
that the second handle end is pulled toward the 
power tool housing to secure the second handle 
end to the power tool housing as the rotatable rod 
is rotated from the first rotational position to the sec- 
ond rotational position. 

9. The hand held power tool with a detachable handle 
of anyone of Claims 1 to 8 wherein the detachable 
handle includes at least one storage compartment 
accessible through a compartment aperture in the 
handle. 

10. The hand held power tool with a detachable handle 
of Claim 9 comprising additionally a hinged door 
mounted on the detachable handle and positioned 
thereon to cover the compartment aperture. 

11. The hand held power tool with a detachable handle 
of anyone of Claims 1 to 10 comprising additionally 
a trigger switch mounted in the detachable handle 
and coupled to a motor enclosed in the power tool 
housing when the detachable handle is mounted on 
the housing such that the motor is activated when 
the trigger switch is actuated. 

12. The hand held power tool with a detachable handle 
of Claim 11 wherein the trigger switch is mounted 
in the detachable handle in a position thereon such 
that the trigger switch is actuatable by an operator's 
ring finger when the hand held power tool is held by 
the operator for use thereof by grasping the detach- 
able handle with the operator's hand when the de- 
tachable handle is mounted on the power tool hous- 
ing. 

13. The hand held power tool with a detachable handle 
of Claim 11 wherein the trigger switch is coupled to 
a motor controller mounted in the power tool hous- 
ing for controlling the motor without a mechanical 
connection between the trigger switch mounted in 
the detachable handle and the motor controller 
mounted in the power tool housing. 

14. The hand held power tool with a detachable handle 
of Claim 13 comprising additionally a magnet 
mounted in the detachable handle on a moveable 
arm, wherein the moveable arm is coupled to the 
trigger switch to move the magnet when the trigger 
switch is actuated, and a magnetic field sensor 
mounted in the power tool housing and coupled to 
the motor controller for sensing when a magnet is 
moved near the magnetic field sensor and for acti- 
vating the motor controller to control the motor in 
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response thereto, and wherein the magnetic field 
sensor is positioned in the power tool housing and 
the magnet and moveable arm are positioned in the 
detachable handle such that the magnet is moved 
5 by the moveable arm near the magnetic field sensor 
when the trigger switch is actuated and the detach- 
able handle is mounted on the power tool housing. 

15. A detachable handle for a hand held power tool. 
10 comprising: 

(a) a first handle end; 

(b) a second handle end; 

(c) a handle gripping surface between the first 
15 and second handle ends; 

(d) a fixed handle mounting structure formed on 
the first handle end; and 

(e) a moveable hand operable handle mounting 
mechanism mounted on the second handle 

20 end. 

16. The detachable handle for a hand held power tool 
of Claim 15 wherein the fixed handle mounting 
structure includes at least one fixed tab extending 

25 from the first handle end. 

17. The detachable handle for a hand held power tool 
of Claim 1 5 or 1 6 wherein the fixed handle mounting 
structure includes at least one hooked tab extend- 

30 ing from the first handle end. 

18. The detachable handle for a hand held power tool 
of anyone of Claims 1 5 to 1 7 wherein the moveable 
handle mounting mechanism includes a rotatable 

35 rod extending from the second handle end and 
mounted in the detachable handle for rotational 
movement therein, a (ever mechanism attached to 
the rotatable rod and extending from the detachable 
handle for rotating the rotatable rod between first 

40 and second rotational positions, and a distal radially 
extending portion formed at a distal end of the ro- 
tatable rod. 

19. The detachable handle for a hand held power tool 
45 of Claim 18 wherein the rotatable rod includes ad- 
ditionally a second radially extending portion 
formed thereon. 

20. The detachable handle for a hand held power tool 
50 of anyone of Claims 1 5 to 1 9 wherein the moveable 

handle mounting mechanism includes a rotatable 
rod extending from the second handle end and 
mounted in the detachable handle for rotational 
movement therein, a lever mechanism attached to 
55 the rotatable rod and extending from the detachable 
handle for rotating the rotatable rod between first 
and second rotational positions, and a radially ex- 
tending portion formed on the rotatable rod. 
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21. The detachable handle for a hand held power tool 
of anyone of Claims 15 to 20 wherein the detacha- 
ble handle includes at least one storage compart- 
ment accessible through a compartment aperture 
in the handle. 

22. The detachable handle for a hand held power of 
Claim 21 comprising additionally a hinged door 
mounted on the detachable handle and positioned 
thereon to cover the compartment aperture. 

23. The detachable handle for a hand held power tool 

of anyone of Claims 1 5 to 22 comprising additionally 
a trigger switch mounted in the detachable handle. 

24. The detachable handle for a hand held power tool 
of Claim 23 wherein the trigger switch is mounted 
in the detachable handle in a position thereon such 
that the trigger switch is actuatable by an operator's 
ring finger when the detachable handle is held by 
the operator for use thereof by grasping the detach- 
able handle with the operator's hand. 

25. The detachable handle for a hand held power tool 
of Claim 23 or 24 comprising additionally a magnet 
mounted in the detachable handle on a moveable 
arm, wherein the moveable arm is coupled to the 
trigger switch to move the magnet when the trigger 
switch is actuated. 

26. A hand held power tool with a detachable handle, 
comprising: 

(a) a power tool housing having a power tool 
motor mounted therein; 

(b) a detachable handle adapted to be attached 
to and removed from the power tool housing by 
hand; and 

(c) a trigger switch mounted in the detachable 
handle and coupled to the power tool motor 
when the detachable handle Is attached to the 
power tool housing such that the power tool mo- 
tor is activated when the trigger switch is actu- 
ated. 

27. The hand held power tool with a detachable handle 
of Claim 26 wherein the trigger switch Is mounted 
in the detachable handle in a position thereon such 
that the trigger switch is actuatable by an operator's 
ring finger when the hand held power tool is held by 
the operator for use thereof by grasping the detach- 
able handle with the operator's hand when the de- 
tachable handle Is mounted on the power tool hous- 
ing. 

28. The hand held power toot with a detachable handle 
of Claim 26 or 27 wherein the trigger switch Is cou- 
pled to a motor controller mounted in the power tool 
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housing for activating the motor without a mechan- 
ical connection between the trigger switch mounted 
in the detachable handle and the motor controller 
mounted in the power tool housing, 

5 

29. The hand held power tool with a detachable handle 
of Claim 28 comprising additionally a magnet 
mounted in the detachable handle on a moveable 
arm, wherein the moveable arm Is coupled to the 

10 trigger switch to move the magnet when the trigger 
switch is actuated, and a magnetic field sensor 
mounted in the power tool housing and coupled to 
the motor controller for sensing when a magnet is 
moved near the magnetic field sensor and for acti- 
os vating the motor controller to activate the motor in 
response thereto, and wherein the magnetic field 
sensor is positioned in the power tool housing and 
the magnet and moveable arm are positioned in the 
detachable handle such that the magnet Is moved 
20 by the moveable arm near the magnetic field sensor 
when the trigger switch is actuated and the detach- 
able handle is mounted on the power tool housing. 

30. A hand held power tool with a handle, comprising: 

25 

(a) a power tool housing having a power tool 
motor mounted therein; 

(b) a handle attached to the power toot housing; 
and 

30 (c) a trigger switch mounted in the detachable 

handle and coupled to the power tool motor 
such that the power tool motor is activated 
when the trigger switch is actuated and wherein 
the trigger switch is mounted in the handle in a 
35 position thereon such that the trigger switch is 

actuatable by an operator's ring finger when the 
hand held power tool is held by the operator for 
use thereof by grasping the detachable handle 
with the operator's hand when the detachable 
40 handle is mounted on the power tool housing. 

31. A hand held power tool with a handle, comprising: 

(a) a power tool housing having a power tool 
45 motor mounted therein and a motor controller 

mounted therein for activating the motor; 

(b) a handle attached to the power tool housing; 
and 

(c) a trigger switch mounted in the detachable 
50 handle and coupled to the motor controller with- 
out a mechanical connection between the trig- 
ger switch mounted in the handle and the motor 
controller mounted in the power tool housing 
such that the power tool motor Is activated by 

55 the motor controller when the trigger switch Is 

actuated. 

32. The hand held power toot with a handle of Claim 31 
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wherein the trigger switch is mounted in the handle 
in a position thereon such that the trigger switch is 
actuatabte by an operator's ring finger when the 
hand held power tool is held by the operator for use 
thereof by grasping the handle with the operator's ^ 
hand. 

33. The hand held power tool with a handle of Claim 31 
or 32 comprising additionally a magnet mounted in 

the handle on a moveable arm, wherein the move- io 
able arm is coupled to the trigger switch to move 
the magnet when the trigger switch is actuated, and 
a magnetic field sensor mounted in the power tool 
housing and coupled to the motor controller for 
sensing when a magnet is moved near the magnetic is 
field sensor and for activating the motor controller 
to activate the motor in response thereto, and 
wherein the magnetic field sensor is positioned in 
the power tool housing and the magnet and move- 
able arm are positioned in the handle such that the 20 
magnet is moved by the moveable arm near the 
magnetic field sensor when the trigger switch is ac- 
tuated. 

34. A handle for a hand held power tool, comprising: 25 

(a) a trigger switch mounted in the handle; 

(b) a movable arm mounted in the handle and 
coupled to the trigger switch; and 

(c) a magnet mounted on the movable arm such 30 
that the magnet is moved by the moveable arm 
when the trigger switch is actuated. 

35. A hand held power tool with a handle, comprising: 

35 

(a) a power tool housing having a power tool 
motor mounted therein and a motor controller 
mounted therein for activating the motor; 

(b) a handle attached to the power tool housing; 

(c) a trigger switch mounted in the handle and 40 
coupled to the motor controller such that the 
power tool motor is activated by the motor con- 
troller when the trigger switch is actuated and 

the trigger switch is enabled; and 

(d) a multiple position power switch mounted on 45 
the power tool housing and coupled to the mo- 
tor controller and having at least a first position 

in which the power tool motor is not activated 
and the trigger switch is not enabled, a second 
position in which the trigger switch is enabled so 
and the power tool motor is only activated by 
actuating the trigger switch, and a third position 
in which the power tool motor is activated. 

36. The hand held power tool with a handle of Claim 35 55 
wherein the handle is a detachable handle adapted 

to be attached to and removed from the power tool 
housing by hand. 
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37. An improved hand held power tool of the type in- 
cluding a power tool housing enclosing means for 
rotating a shaft extending from an end of the power 
tool housing along an axis thereof and means for 
attaching a bit to the shaft, and wherein the power 
tool is used to remove material from a workpiece by 
positioning the axis of the power tool housing per- 
pendicular to a surface of the workpiece and moving 
the power tool housing in a direction perpendicular 
to the axis of the housing and parallel to the surface 
of the workpiece to cause the rotating bit to be 
moved through the workpiece in a direction perpen- 
dicular to an axis of the bit to remove material from 
the workpiece, the improvement comprising: 

at least one high output light emitting diode 
mounted in the end of the power tool housing near 
the shaft extending from the end of the power tool 
housing to direct a beam of light at the workpiece. 

38. The improved hand held power tool of Claim 37 in- 
cluding means for activating the high output light 
emitting diode on whenever the means for rotating 
the shaft is activated. 

39. The improved hand held power tool of Claim 37 or 
38 wherein the high output light emitting diode is 
mounted in the end of the power tool housing at an 
angle such that the beam of light is directed at a 
location where the rotating bit contacts the work- 
piece to remove material from the workpiece. 

40. The improved hand held power tool of Claim 39 
comprising at least two high output light emitting di- 
odes mounted in the end of the power tool housing 
at angles such that beams of light directed from the 
light emitting diodes intersect each other at a loca- 
tion where the rotating bit contacts the workpiece to 
remove material from the workpiece. 

41. The improved hand held power tool of Claim 40 
wherein the at least two high output light emitting 
diodes are mounted in the end of the power tool 
housing on opposite sides of the shaft extending 
from the end of the power tool housing. 

42. The improved hand held power tool of anyone of 
Claims 37 to 41 comprising additionally an air vent 
formed in the end of the power tool housing and 
means for directing a flow of air from the air vent in 
the direction of the workpiece. 

43. The improved hand held power tool of Claim 42 
wherein the means for directing a flow of air from 
the air vent includes a fan mounted in the power tool 
housing and coupled to the means for rotating the 
shaft to drive the fan to draw cooling air into the pow- 
er tool housing through air intake vents formed in 
the power tool housing and to expel the cooling air 
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from the power tool housing through the .air vent. 

44. The improved hand held power tool of Claim 42 or 
43 cx)mprising additionally a moveable air vent cov- 
er mounted in the power tool housing and adapted 5 
to cover the air vent to prevent a flow of air from the 

air vent when the air vent cover is moved into a first 
position and to uncover the air vent to allow the flow 
of air from the air vent when the air vent cover is 
moved into a second position. *o 

45. The improved hand held power tool of anyone of 
Claims 42 to 44 comprising at least two air vents 
formed in the end of the power tool housing for di- 
recting flows of air in the direction of the workpiece. 

46. An improved hand held power tool of the type in- 
cluding a power toot housing enclosing means for 
rotating a shaft extending from an end of the power 
tool housing along an axis thereof and means for 20 
attaching a bit to the shaft, and wherein the power 
tool is used to remove material from a workpiece by 
positioning the axis of the power tool housing per- 
pendicular to a surface of the workpiece and moving 

the power tool housing in a direction perpendicular 25 
to the axis of the housing and parallel to the surface 
of the workpiece to cause the rotating bit to be 
moved through the workpiece in a direction perpen- 
dicular to an axis of the bit to remove material from 
. the workpiece, the improvement comprising: 30 
an air vent formed in the end of the power tool 
housing and means for directing a flow of air from 
the air vent in the direction of the workpiece. 

47. The improved hand held power tool of Claim 46 35 
wherein the means for directing a flow of air from 

the air vent includes a fan mounted in the power tool 
housing and coupled to the means for rotating the 
shaft to drive the fan to draw cooling air into the pow- 
er tool housing through an air intake vent formed in ^0 
the power tool housing and to expel the cooling air 
from the power tool housing through the air vent. 

48. The improved hand held power tool of Claim 46 or 

47 comprising additionally a moveable air vent cov- ^5 
er mounted in the power tool housing and adapted 
to cover the air vent to prevent a flow of air from the 
air vent when the air vent cover is moved into a first 
position and to uncover the air vent to allow the flow 
of air from the air vent when the air vent cover is 50 
moved into a second position. 

49. The improved hand held power tool of anyone of 
Claims 46 to 48 comprising at least two air vents 
formed in the end of the power tool housing for di- 55 
recting flows of air in the direction of the workpiece. 
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